Introduction
empirically defined the HILDCAAs events as a continuous sequence of high intensity AE index for extended periods of time from a few days to weeks, in which the AE index never ranges below 200nT for more than two continued hours, present peaks over 1000nT and occur outside the main phases of magnetic storms. The reason for being outside storm main phases, they claim, is the lack of experimental/theoretical evidence in support of storm recoveries durations of days or weeks.
Although the ionospheric storm effects have been extensively studied over the Brazilian region (Abdu et al., 1988 (Abdu et al., , 1990 (Abdu et al., , 1993 (Abdu et al., , 1995 (Abdu et al., , 2003 Sobral et al., 1997 Sobral et al., , 2001 ) the effects of the HILDCAAs have not.
The purpose of this work is to investigate the effects of the HILDCAAS in the ionospheric F region over Brazil by means of ground ionosonde/Digisonde data obtained in the following periods: 27 -31 March, 2001 and 12 -16 April, 2001 . This abstract will very briefly show the main points of this study.
Method
The basic method of the present analysis is the comparison of the behavior of ionospheric parameters hmF2 (height of the maximum electron density), h´F (height of the base of the F-layer) and foF2 (critical frequency of the F2 layer) during the quiet and disturbed days. The behavior of those parameters during quiet days is represented by averages of those parameters during three quiet days taken within the period of ±15 days centered in the HILDCAAs period. Two equatorial stations (São Luís-SL and Fortaleza-FZ) and one low latitude station (Cachoeira Paulista-CP) were used in this study to help the data interpretation. The large deviations from the quiet mean are regarded here as the disturbed effects (see Sobral et al., 1997) . It should be noted that the height of the F-layer base h´F is a better representative of the ionospheric base height when the F layer is situated above 300 km because below that height recombination impairs the estimation of height variations.
Results and discussionExamples
The results of this work are presented in Figures 1 and 2 . They contain data obtained during the HILDCAAs events that occurred during 27 -31 March, 2001 and 12 -16 April, 2001 . Figures 1 and 2 show ionospheric and magnetospheric data for different days. The average values of the parameters hmF2, hpF2, h´F and foF2 are represented by continuous lines and variance bars; the data relative to the HILDCAAs periods are represented by data points. The sequence of dashed narrow rectangles on the upper part of the panel stands for spread-F occurrence. The days of these plots focus the HILDCAAs phenomena and consequently do not present geomagnetic storm signatures except on March 31, 2001. The data points deviations refer to the deviation of the day with respect to the average curve. hmF2 is the real height of electron density peak obtained from Digisondes, hpF2 is the estimated peak height, h´F is the height of the base of the F-layer and foF2 is the cutoff frequency of the F layer. The interplanetary proton temperature TH, dawnto-dusk e-field (positive in the dawn-to-dusk direction), particle density NH and north-south magnetic field component Bz are shown. In all plots the Bz intensity oscillated around zero nT with high frequency and low amplitude as typically induced by interplanetary Alfvén waves. Threshold horizontal lines are put in all figures at 200 nT for the Auroral indexes and the h´F = 300 km.
27-31 March 2001
The AE index varied between about 200nT and 1700nT. The Dst curve presented a steady amplitude around -50 nT up to the fifth day at ~01 LT when a very intense storm started. Ionospheric effects: São Luís: hmF2 presented very large rises from ~12 LT to ~22 LT from the first to the fourth day. The fifth day contains a strong storm effect on the hm parameter (high amplitude and long duration rises). Fortaleza: hm raised above the average curve similarly as São Luís. Cachoeira Paulista (CP): hm was seen to remain above the average curve most of the time. The parameter foF2 presented no particular disturbance at both FZ and CP.
12-16 April 2001
The AE index varied between about 200nT and 1800nT. The Dst index steadly increased from -200nT in the beginning of the first day to -25nT on the fourth day. Ionospheric effects: São Luís: hmF2 remained close to the quiet curve most of the time. Fortaleza: hm raised above the average on the 14th day generating spread F. On the other days the hmF2 parameter remained very close to the quiet values. Cachoeira Paulista (CP): hmF2 remained quiet most of the time expect on the 12 th where a large rise was possibly caused by disturbed equatorward winds. Such a rise is also seen on the other two stations SL and SL and seems to be related to a magnetic storm rather that the HILDCAA.
Conclusions
The main conclusions of this study about the HILDCAAs effects in the low-latitude and equatorial ionosphere over the Brazilian region are: 1. Figures 1 shows that the Flayer peak height hmF2 at the equatorial station suffer rises during both daytime and nighttime during the occurrence of continued intense AE activity. 2. Both São Luis and Fortaleza stations presented daytime rises of hpF2, for the 27-31 April period. Such an unusual rise was not observed in the period of 12-16 April 2001. 3. The critical frequency of the F layer foF2 suffers no remarkable changes during the HILDCAAs, both at the low-latitude and equatorial stations, 4. Remarkable simultaneous equatorial and low-latitude rise of the F2 layer such as those occurring during stormtime prompt penetration of electric fields, were not observed. 5. Direct effects of the variations of the interplanetary proton temperature TH, dawn-to-dusk e-field, particle density NH and north-south magnetic field component Bz were hardly detected. 6. In spite of the intense AE activity spread F was often observed at the equatorial station São Luis, which shows that the equatorward disturbed winds were not strong enough to inhibit the rise of the F-layer. Figure 1 . Time variation of the ionospheric parameters h'F, hpF2, and foF2, during HILDCAAs, where h'F is the virtual height of the base of the F-layer, hpF2 is the estimated height of the peak of the F-layer from a parabolic approximation of the peak height and foF2 is the F-region critical frequency, both for Fortaleza (Geogr. Ninth International Congress of the Brazilian Geophysical Society
